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E D I T O R I A L

Maintaining quality of care  
through a pandemic and setting  
goals for future improvement

The National Neonatal Audit Programme 
(NNAP) was established in 2006 and 

continues to play an important role in driving 
and supporting improvements in neonatal care. 
The past two years have been a period of change 
for the NNAP, bringing a new data flow 
methodology, exciting opportunities to further 
develop the NNAP, and a new contract for the 
Royal College of Paediatrics and Child Health 
(RCPCH) to deliver the audit until 2025.  

It has also been a period of challenge for all 
those involved in delivering care and for service 
users. In March this year, the NNAP published its 
annual report on 2020 data1 – a period when 
societal lockdowns, limitations to parental access, 
staff shortages and general disruption to hospital 
services had the potential to significantly impact 
care delivery, and overall had a negative impact 
on families’ experience of it. 

The report focuses on a wide range of process 
and outcome measures across the neonatal care 
pathway, from antenatal interventions to clinical 
follow up assessing development at two years of 
age. In general, the impression is that the quality 
of perinatal and neonatal care reported by the 
NNAP was well maintained and in some cases 
improved, despite the pandemic. 

Key messages from the NNAP 2020  
data report 
■ Adverse outcomes – bronchopulmonary dyspla-

sia (BPD), necrotising enterocolitis (NEC) and 
infection – varied importantly across neonatal 
units and networks in 2020. For example, the 
proportion of babies with BPD varies by 11 per-
centage points between neonatal networks, and 
adjustment for background variables does not 
account for geographical variation. This likely 
represents unwarranted variation and an oppor-
tunity to change care to improve outcomes.  

■ Mortality in very preterm babies varies substan-
tially (from one in 25 babies to one in 12 across 
neonatal networks) depending on where they 
are cared for, even when baseline risks are con-
sidered. This is unexplained.  

■ Despite the significant impact of COVID-19 on 
aspects of healthcare delivery in the period after 
March 2020, neonatal services have achieved 
high, and improved, rates of perinatal health 

promoting strategies such as antenatal steroid 
administration, antenatal magnesium sulphate 
administration, normal temperature on admis-
sion and birth of extremely preterm babies in a 
centre with a neonatal intensive care unit 
(NICU). However, variation persists between 
neonatal units and networks, demonstrating 
opportunity for further improvement.  

■ Implementation of deferred cord clamping  
(FIGURE 1) varies greatly between neonatal units 
and networks – ranging from 7.3% to 60.6% 
among networks, with higher levels of deferred 
cord clamping in NICUs. This is the first year of 
reporting this audit measure in the NNAP and 
rates of missing data are significant as well as 
results varying greatly between services. 

■ There has been no significant change in of the 
proportion of babies receiving breast milk, 
either at 14 days of age or at discharge from 
neonatal care in recent years. However, nation-
ally, rates of breast milk feeding appear to have 
been maintained despite the COVID-19  
pandemic. Low rates of breast milk feeding,  
variation by geography in use of breast milk, 
and variation within unit types has persisted 
over time.  
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■ Restrictions on parents’ access to the neonatal unit imposed in 
response to the COVID-19 pandemic from March 2020 onwards 
may have impacted on parental consultation within 24 hours of 
admission and parents’ attendance on ward rounds. The rate of 
parental consultation has reduced by 1.2 percentage points com-
pared to 2019, and the rate of improvement in parents’ atten-
dance on ward rounds has slowed. However, variation in perfor-
mance varies widely between neonatal units, and some units have 
been able to maintain high performance in these measures. 

■ Compliance with nurse staffing ratios set out in the service speci-
fication for neonatal critical care is improving. However, neonatal 
networks vary widely in the proportion of shifts staffed according 
to specification and fall far short of full compliance. Given the 
clear link between higher nurse staffing ratios and improved out-
comes, nurse staffing remains a serious challenge for neonatal 
services. 

■ The rate of improvement in the delivery of medical follow-up at 
two years of age has been slow with a reduction seen in 2020, 
which may be due to the impact of the COVID-19 pandemic 
(FIGURE 2). Wide geographical variation remains in its delivery.  

What next for the NNAP? 
The NNAP is operating under a new data flow methodology. The 
RCPCH now receives the data contained in the NNAP dataset 
directly from Clevermed Ltd, provider of the BadgerNet clinical 
system. Neonatal unit staff enter data onto the BadgerNet 
platform as part of routine care while a baby is present on the 
neonatal unit. The NNAP team receives and processes data that 
are solely required for care quality and service improvement in 
relation to the aims and scope of the NNAP. This new data flow 
methodology presents an exciting opportunity for the NNAP to 
explore opportunities for further use of the NNAP data, for 
example the possibility of linking to the Second Generation 
Surveillance System (SGSS) dataset held by the UK Health 
Security Agency for reporting neonatal bloodstream infection 
rates. 

The NNAP has also been asked to develop more frequent repor-
ting in the public domain, which presents both opportunities and 
challenges for the audit and the wider neonatal community.  

Our goals for improvement 
The RCPCH is delighted to have been commissioned by the 
Healthcare Quality Improvement Partnership (HQIP) to deliver 
the NNAP for a further three years until 2025. The NNAP has a 

FIGURE 1 (left) 
Implementation of 
deferred cord clamping 
varies greatly between 
neonatal units and 
networks. 

 

FIGURE 2  (right) The rate 
of improvement in the 
delivery of medical 
follow-up at two years of 
age has been slow.  

Healthcare Improvement Strategy that will steer the work of the 
NNAP over the next three years, and aims to align as closely as 
possible with national ambitions and other programmes of work 
such as the Maternity and Neonatal Safety Improvement 
Programme (MatNeoSIP)2 in England, and the Maternity and 
Children Quality Improvement Collaborative (MCQIC), part of 
the Scottish Patient Safety Programme.  

The strategy sets out three improvement goals that reflect 
existing national priorities and are consistent with quality 
improvement ambitions. They are described over a 10-year time 
frame, with specified year-on-year ambitions: 
1. Reduce the mortality difference between the networks with the 

highest and lowest rates of risk adjusted mortality (4.5% based 
on 2019 results) by 0.4% per year over a 10-year period.   

2. For babies born at less than 32 weeks’ gestation, increase the pro-
portion receiving all measured elements of the MatNeoSIP peri-
natal optimisation plan by 2% per year over a 10-year period 
based on an estimated baseline rate of 35% observed in the 
Scottish Patient Safety Programme. 

3. For babies born at less than 32 weeks gestation, reduce the pro-
portion discharged home from neonatal care having experienced 
any serious complication of prematurity (including late onset 
infection, NEC, BPD and serious preterm brain injury) by 1% 
per year over a 10-year period (baseline rate to be established).   

To achieve these goals, the NNAP has set out a series of 
supporting objectives, and approaches to stimulating healthcare 
improvement, which include: 
1. High quality data outputs that identify areas for action and  

support stakeholders’ improvement initiatives. 
2. Sharing best practice and quality improvement resources. 
3. Collaboration and engagement with regional and national 

initiatives. 
4. Parent and public engagement. 

Supporting services to reduce health inequalities in 
neonatal care 
Ensuring equity of access, delivery and outcomes in health care 
has become an area of increased focus in recent years and the 
NNAP intends to further develop its reporting to better support 
tackling healthcare inequalities at a local, regional and national 
level. 

An important first step to providing the data to do this is 
ensuring that key data items are complete within the NNAP 
dataset to enable us to report NNAP results by ethnicity and 



deprivation index in a meaningful way. Within our 2022 data 
quality and completeness reports, we will be including the 
completeness of ethnicity and postcode fields back to neonatal 
units and networks to encourage better data entry in these areas. 

How can you use the NNAP to support your local and 
regional improvement? 
There are a range of things that audit participants can do to 
improve their NNAP results. Firstly, it’s important to raise 
awareness about the audit. NNAP Online is open-access and 
provides a wealth of audit data. Information at both unit and 
network level can be downloaded in a range of formats. Individual 
unit posters showing progress against 12 of the audit measures can 
be displayed in the neonatal unit, as well as a poster that units 
should adapt to indicate their action plan to address these results.  

The NNAP also produces a parent guide to the annual report 
called Your Baby’s Care, which provides more detail about the 12 
audit measures highlighted in the unit posters. All neonatal units 
in England and Wales have been sent hard copies of the unit 
posters and Your Baby’s Care, and Welsh units have also been sent 
these documents in Welsh. These documents can be very helpful 

to neonatal staff when talking to parents about the NNAP. In 
addition, NNAP Online and quarterly reports can indicate 
improvement opportunities.  

QI Central3 is a dedicated quality improvement (QI) website 
that features a range of case studies focussing on audit measures.  
Furthermore, the British Association of Perinatal Medicine 
(BAPM) has QI resources including toolkits focussed on NNAP 
measurement areas. 
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The NNAP is always keen to find out about QI projects so that 
they can be shared with a wider audience, so do get in touch. 
To do so, and for further information about the audit, please 
email: nnap@rcpch.ac.uk
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to identify system improvement actions to be taken by the neonatal multidisciplinary team to address and mitigate the LST. TABLE 2 shows some of the scenarios used during the high-fidelity simulation training. Each scenario was based on recent events at the unit. Using an adapted Yorkshire Contributory Factors Framework,8,9 latent threats were differen-tiated into five main categories, namely: equipment, medication, technical, resources and crisis management skills/ human factors.  
Equipment: for example, equipment used not fit for purpose, incorrect use of equipment, lack of skill and knowledge of equipment and consumables. Medication: for example, correct drugs, correct dose, timely administration, correctly prescribed, correct use of monograph.  

Technical: for example, difficulty with clinical procedure, unfamiliar with procedure, knowledge deficit, skills deficit.  Resources: for example, correct use of guidelines/ policies, protocol/monograph unclear or too complicated.   Crisis resource management skills/human factors: for example, team factors (conflicting goals, lack of respect, poor delegation, distraction, inexperience, insufficient staff, stress and fatigue, lack of situational awareness), communication (poor communication between staff, handover problems, escalation process not completed), leadership (inappropriate delegation, unclear responsibilities, lack of team supervision, failure to escalate, unreceptive to team views, prioritisation).  The latent threats were differentiated 

continue to identify new LSTs and collect data to assess whether the previously identified LSTs have been mitigated.  We used two plan-do-study-act (PDSA) cycles. PDSA cycle 1 was used to identify the latent threats during the in situ high-fidelity simulation training and PDSA  cycle 2 was applied to demonstrate the mitigation of the LSTs after the implemen-tation of the action plan. 
To demonstrate the translation of the simulation-based training and the mitigation of LSTs to real-life events, we collected data on the time taken to prescribe and administer medications, use 

with respect to their severity using the RAG rating tool.10 An action plan was developed for individual LSTs and the person responsible for implementation was identified. The LSTs and the updates on implementation of the action plan were reported at the monthly departmental risk management meetings. The progress on implementation was reviewed fortnightly and information was disseminated at other meetings, including unit meetings and senior nursing meetings.  
Since October 2019, we have been repeating the same scenarios in the simu-lation sessions and during debriefs. We 
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TABLE 1  Steps for the identification and mitigation of LSTs. 

FIGURE 1  The driver diagram for the process of identifying and mitigating LSTs. Key: CRM=crisis 

resource management.

Approach
Methods and tools

Outcome

Define the problem Identify the LST during neonatal simulation training sessions
Categorise the LSTs and analyse them (using the ‘fish bone’ tool and driver diagram)

We identified the gap in the local system for each LST

Develop shared 
purpose

Develop multidisciplinary training sessions Involve the local risk-management team, trust safety team and trust quality improvement team
We reported the LST at the monthly risk management meetings

Plan and implement 
changes

Develop a LST form and an action plan for each LST At the end of each session, the facilitator completes the form by identifying the LSTs
We categorised the severity and implemented an action plan

Test and measure 
improvement

Review the LSTs  
Implement an action plan  Repeat the training session

‘PDSA’ cycles 
Number of LSTs identified per session    Use of a run chart 

We mitigated a LST identified during a real event 
Sustainability Regular teaching 

Repeat the neonatal simulation training sessions 
Assess the LSTs

Discuss at the governance meeting Regular training sessions Dissemination through emails

We disseminated learning at departmental governance and safety meetings
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Background 

Maintaining a normal thermal 

environment is a key challenge faced 

by newborn infants immediately after 

delivery and it is essential for survival. 

Hypothermia increases the risks of 

morbidity and mortality significantly.1,2 

The International Liaison Committee on 

Resuscitation (ILCOR) published guidance 

based on a consensus statement that all 

newborn infants should have their 

temperature maintained between 36.5°C 

and 37.5°C after birth, through 

stabilisation and on admission.1,2  

Given the recent British Association  

of Perinatal Medicine (BAPM) guidelines 

on the management of extreme preterm 

infants where we now may consider 

offering resuscitation at 22 weeks’ 

gestation;3,4 optimising admission 

temperatures for these preterm infants at 

the edge of viability who are even more 

vulnerable to hypothermia, is more vital 

than ever. 

Rates of ‘in-range’ admission 

temperatures for preterm infants born at 

<32 weeks’ gestation have been consistently 

low at Homerton University Hospital 

Neonatal Intensive Care Unit (NICU) and 

well below the national average. The NICU 

is a tertiary level medical unit providing 

intensive care to infants from 22 weeks’ 

gestation and admits approximately 150 

preterm infants <32 weeks’ gestation per 

year. It is part of the North Central and 

East London Neonatal (NCEL) network 

which consists of 11 neonatal units 

The impact of a local QI project to avoid 

hypothermia and maintain normothermia 

in preterm infants following delivery 

 
Maintaining normothermia reduces morbidity and mortality of preterm infants. The aim of this 

quality improvement (QI) project was to improve compliance with the National Neonatal Audit 

Programme (NNAP) standard of >90% of infants born at <32 weeks’ gestation having an 

admission temperature of 36.5-37.5°C. The project assesses outcomes in a tertiary medical 

neonatal intensive care unit before and after introducing a set of improvement measures, and 

reports the long-term sustainability since the initial project completed.
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1. Simple measures are effective at 

ensuring normothermia, but units must 

specifically examine why they are not 

meeting targets before implementing 

improvement measures.  

2. Keeping up awareness and educating 

the whole team is key to success. 

Having motivated champions to 

maintain momentum and feeding back 

results quickly enables sustainability. 

including special care baby units (SCBU), 

local neonatal units (LNU) and NICUs.  

Since 2015, one of the National Neonatal 

Audit Programme (NNAP) audit measures 

has been ‘Does an admitted baby born at 

less than 32 weeks gestational age have a first 

measured temperature of 36.5°C to 37.5°C 

within one hour of birth?’ The NNAP sets a 

standard that the composite measure of 

timeliness and normal temperature should 

be met for at least 90% of babies. Since 

being highlighted as an audit measure, a 

gradual improvement in the national 

average was seen each year (57.5% in 2015; 

60.5% in 2016; 64.4% in 2017; 67.4% in 

2018; 69.9% in 2019, and 70.6% in 2020).5 

Despite this, no neonatal unit has 

consistently achieved the developmental 

standard of 90%, perhaps highlighting this 

as a national issue. 

There are many QI studies published in 

the literature reporting improvements in 

normothermia across multiple settings and 

countries. Various methods to maintain 

normothermia and prevent heat loss have 

been used including the use of plastic bags 

or wraps, continuous temperature 

monitoring, monitoring of temperature 

during stabilisation, allocation of a specific 

person to monitor thermoregulation 

during stabilisation, use of transwarmers 

and targeted education and training.5-13 

However, the available evidence suggests 

that using several methods of heat loss 

simultaneously is more effective than one 

intervention alone.14-16 This is why we chose 

to create a ‘bundle’ incorporating many 

methods simultaneously.  

The impact of a local QI project.qxp_layout  16/05/2022  11:34  g
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Aim 
Our initial aim was to improve the 
percentage of infants with an in-range 
admission temperature to >70% within six 
months. Because our in-range was so far 
below the NNAP standard we agreed to 
start with this target as the first realistic 
goal and then to subsequently strive to 
achieve the NNAP standard of at least  
90% compliance.  

Methods 
We conducted a retrospective audit of all 
infants born at <32 weeks’ gestation 
admitted to Homerton University Hospital 
NICU over one year (1 August 2018 to 1 
August 2019) and showed that only 55% 
had a normal admission temperature of 
36.5-37.5°C (n=87; birth weight=440-
2,075g; gestational age=23+0 to 31+6 weeks).  
37% had an admission temperature 
<36.5°C and 8% had an admission 
temperature >37.5°C. This information 
was taken from the BadgerNet database, 
which collects data for the NNAP.  

According to the latest NNAP data at the 
time we started the project, we were below 
the national average of 67.4% and well 
below the NNAP standard target of >90%. 
Furthermore, we had remained consis-
tently below target for the past five years, 
despite the team being more aware of the 
importance of normothermia and the 
theoretical ways to avoid hypothermia 
(52.8% in 2015; 51.7% in 2016; 54.6% in 
2017, 60.8% in 2018 and 56.8% in 2019).5 
In addition, our NCEL network 
compliance was well below target (51.8% 
in 2015; 52.2% in 2016; 61.6% in 2017; 
62.5% in 2018, and 59.9% in 2019).5 

The driver diagram (FIGURE 1) illustrates 
the risk factors for hypothermia that we 
identified and aimed to influence. It was 
important for us to identify risk factors 
that were applicable for our local practice 
and introduce these measures to ensure 
they happened consistently, regardless of 
the delivery condition of the baby and 
setting. To implement these, a QI team 
consisting of a consultant, junior doctors, 
and practice development nurses (PDN) 
was formed.    

A teaching session on hypothermia was 
held and we created a hypothermia 
prevention bundle (FIGURE 2) using input 
from the multidisciplinary team (MDT). 
Daily ‘snapshot’ teaching at each nursing 
handover was led by PDNs over a two-
week period and a poster was displayed in 
the NICU, labour ward and staff rooms to 

hypothermia (for example those requiring 
prolonged resuscitation and unexpected 
deliveries where heat loss prevention 
measures were not available). 

increase awareness. We found that most 
people were amenable to change, however 
we appreciated that we may face difficulties 
with infants at particularly high risk for 

AIM

Improve the 
percentage of 
infants with an 
‘in-range’ 
admission 
temperature to 
>70% within six 
months

Minimising 
difficulty at high 
risk times

Transfer to NICU
Incubator increased to 37˚C

Hypothermia champions

Monitoring temperature  
if prolonged resuscitation 
and act accordingly

Reminder posters of 
hypothermia bundle

Awareness posters with 
weekly audit results

Increased education and 
snapshot teaching

Unwell/unstable 
infants

COVID-19 pandemic 
causing confusion with 
PPE and staffing

Hat before airway, bag 
for agreed babies, and 
used correctly

Hypothermia bundle 
checklist

Reminder posters and 
training for the MDT

Badgernet reminder box  
and on delivery room notes

Radiant heat source  
set at maximum

Regular monitoring  
of temperature at 
delivery

Education

PDNs and nursing staff

Education package: 

- snapshot teaching during 
all nursing handovers 

- simulation teaching for 
all MDT 

- induction teaching at 
doctor changeover 

- Reminder posters

Midwifery team

Medical staff

CHANGE IDEAPRIMARY DRIVER SECONDARY DRIVER

FIGURE 1  Driver diagram. 

1. Resuscitaire on maximum heat not pre-warm 

2. Dry the baby’s head and apply hat first 
Immediately following birth - use hat or cover head with a towel while assessing for any 
airway interventions 

3. Use a plastic bag for all infants <30 weeks’ gestation and/or <1,500g 
If breech, ask obstetric team to place the baby’s body in the bag while delivering the head 

4. Use the plastic bag correctly 
No holes for saturation probes and listen to the heart over the plastic 

5. Monitor the baby’s temperature every 15 minutes (check also for hyperthermia) or at 
least at birth, before leaving the delivery room and on arrival at the NICU 
Document the temperature on the yellow pages of the labour ward notes 

6. Increase the temperature of the transport incubator to 37°C (from 36°C) for infants  
<32 weeks’ gestation 

7. Ensure the NICU incubator is set with appropriate temperature and humidity for 
gestation 
Keep the baby in the plastic bag until the desired temperature/humidity is reached –  
don’t forget to remove the plastic bag at this point 

Our target is that >90% of infants <32 weeks' gestation have an admission  
temperature of 36.5 to 37.5°C

FIGURE 2  The initial Homerton NICU hypothermia prevention bundle, 2019 (this was updated 
in 2021 in line with the changes to the Newborn Life Support guidelines so that a plastic bag 
was used for all infants born <32 weeks' gestation, rather than 30 weeks', and/or 1500g). 

Equipment
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Background 

When a baby is born, midwives and 
neonatal doctors alike repeatedly 

give the same safety-netting advice to 
parents: 
■ feed the baby every 2-4 hours ■ make sure they pass urine within 24 

hours of birth 
■ make sure they pass meconium within 

48 hours of birth.  There is a reason why we provide this 
advice; the rare case that a baby cannot 
feed, or pass urine or meconium can 
indicate significant pathology. So, what do 
you do when you actually have been 
informed that a baby has not passed urine 
within 24 hours of birth? In this article, we 
describe such a case and how we investigated and managed the baby until 

the very rare cause of the baby’s urinary 
outflow obstruction came to light. The case 

A male infant was born to a 38-year-old 
Indian female at 39+2 weeks’ gestation via 
spontaneous vaginal delivery, weighing 
3,300g (29th centile). The mother’s labour 
was induced due to polyhydramnios. The 
only other scan abnormality of note was a 
right renal pelvic dilatation (15.1mm) and 
a mildly dilated right ureter and mild 
bladder wall thickening with a ‘keyhole 
sign’ (dilated proximal ureter and 
thickened bladder wall resembling a 
keyhole) at the 35-week scan. The 
remainder of the scan and the Doppler 
assessments were normal. The mother’s blood group was A+ with 

Pseudotumoral cystitis: a case of acute 
urinary retention in a newborn 

 
Pseudotumoral cystitis is a subtype of eosinophilic cystitis – a rare inflammatory bladder 

condition with a wide range of clinical presentations. In this article, we describe the case of a 

male infant with an antenatally diagnosed unilateral hydronephrosis, presenting at 24 hours of 

age with urinary retention. An initial urinary tract ultrasound scan showed a hyperechoic bulge 

at the bladder base with persistent hydronephrosis. As far as we can tell, this is the second case 

of neonatal pseudotumoral cystitis and the ninth case of paediatric pseudotumoral cystitis to  

be reported in the literature. 
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 Key points 
Aghababaie A., El Sayed H. Pseudotumoral 
cystitis: a case of acute urinary retention 
in a newborn. Infant 2022; 18(3): 96-99. 
1. All parents should be advised to seek 

urgent medical attention if their baby 
has not passed urine within 24 hours of 
birth, especially those who are more at 
risk due to antenatal renal abnormalities. 2. Acute urinary retention in a newborn is 

a surgical emergency and needs to be 
managed urgently. 3. Posterior urethral valves are the most 

common cause of urinary outflow 
obstruction in male infants; however, 
when it is not clear it is important to 
consider the possibility of an obstructing mass or retention secondary to neurological causes.

no atypical antibodies, her serology and 
virology were all negative (ie protective for 
the baby), and her antenatal TORCH 
(toxoplasmosis, rubella, cytomegalovirus, 
herpes simplex, and human immuno-
deficiency virus) screen was negative. 

The mother did not have any medical 
problems during pregnancy and she did 
not take any medications apart from folic 
acid and prenatal vitamins. The mother 
was gravida 4 and para 3; her previous 
children were all well. The parents were 
non-consanguineous and there was no 
relevant family history. The baby was born in good condition 

with Apgar scores of 9, 10, 10 at one, five 
and 10 minutes and he did not require any 
resuscitation. There were no risk factors for 
early onset neonatal sepsis. In light of the 
right renal pelvic dilatation in the most 
recent antenatal scan, the baby was 
commenced on prophylactic trimetho-
prim. The baby was transferred to the 
postnatal ward with the mother and an 
outpatient ultrasound scan of the kidneys, 
ureter and bladder (USS KUB) was 
organised for 7-10 days’ time, alongside an 
outpatient neonatal consultant follow-up. 
The parents were safety netted to seek 
urgent medical attention if the baby did 
not pass urine within 24 hours. At 18 hours of age the mother and 

midwife were confident that the baby had 
not had any wet nappies since birth and 
therefore the neonatal team was informed. 
The baby was feeding well and had passed 
meconium since birth. Therefore, the 
mother was encouraged to continue 
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